This study aimed to use the artificial neural network (ANN) 
Introduction
Photovoltaic solar cells are devices that transform solar energy as sunlight (photons) falling on them into DC electric current using semi-conductor materials such as silicon, gallium, arsenide, cadmium telluride or copper indium dieseline during this process. Generally their surfaces have square, rectangular or circular shape with the area of solar cells about 100, 156 or 243 cm² and thickness between 0.2-0.4 mm. Depending on the structure, solar cells work with productivity between 5 and 20% [1].
It is known that increasing surface temperatures of photovoltaic panels negatively affects electricity production. When the literature on this topic is examined, there are many studies aiming to estimate and reduce surface temperatures.
A study by Jones and Underwood [2] attempted to estimate the PV module temperature based on solar radiation. They presented the results of tests of their calculation method with real data. Alonso Garcı and Balenzategui [3] in a study researched the effect of outer temperature and radiation on the panel surface temperature. The formula identified in their study is given below [3] :
In Equation (1 
In Equation (2) d is the number of the day with count starting on January 1st. While the first day of January is d=1, for the last day of December this value is 365 in the formula.
System Analysis
It was identified that during one year the power station provided 4557 hours of electricity production. With 500kW PV capacity, electricity production had an hourly mean of 118.8 kWh. On a daily basis the 500kW PV capacity system reached a maximum of 3.5 MWh/day. Figure 1 presents the distribution of electricity production on a daily basis. On the same figure, the daily mean electricity production has a parabola form. When mean values are considered, the maximum production level possible reaches 2.9 MWh/day.
The results of investigations on an hourly basis show the highest electricity production occurred between 12.00 and 13.00. In this period, electricity production of a total of 91.26 MWh/year was identified. As seen in Figure 2 , between the hours of 07.00 and 20.00 values varied from 10 to 90 MWh/year. Due to system losses, the maximum capacity in operation is 86.5%. On a yearly basis the capacity operating rates are given in Figure 3 . Capacity operating rates exhibit a balanced and narrow distribution between 15 and 80%. Mean capacity operating values reached 31.36%. This study attempted to provide estimates of PV module surface temperature using both artificial neural networks and formula. In terms of formulation, the following approach is presented in the literature. ) with the output node of PV surface temperature (TPV). Different amounts (1-40) of hidden nodes were used to estimate the most appropriate result for TPV values. The trained data were tested to assess the ANN performance. Generally, estimates from test data have comparatively more errors than training data. According to the target data interval, the mean percentage error in output values for each training and test data can be described as [18] In Equation (4), is experimental data, is estimated result and n is the number of data. Table 1 . From within the LM, SCG and RB ANN models used for modeling, the best modeling results were reached with the LM algorithm. The error value reached with this algorithm was at the level of 0.005962 for 34 nodes. The variation in error rates for numbers of hidden nodes in the three models is graphically presented in Figure 6 . According to the experimental and estimated values, the estimated value of PV surface temperature represented by three coordinate data from the LM-type ANN is shown in the four-dimensional graph in Figure 7 . This study chose 14 nodes for better representation. Reducing the number of nodes allowed fewer iterations of the ANN algorithm to provide results in a shorter time. ii) Using data based on true system data, a new formula to allow estimation of PV module temperature is presented to the literature. iii) The maximum and mean energy productivity for electricity production of the system on a yearly basis was between 13.135 and 10.67%. iv) The maximum and mean capacity operating rates of the power station were determined as 86.5% and 31.36%.
It is hoped that the obtained results will be an important resource for academics and those in industry working in this field.
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